Introduction: Bedside handover is increasingly used and studied in nursing due to the method's acclaimed positive effects on patient safety, patient participation, communication, and efficiency. Still, reported results about its impact on handover duration are ambiguous. Revealing the root cause of these ambiguous effects is important, as increased duration could lead to overtime, lower job satisfaction, and failure in implementation. In contrast, decreased handover duration could lead to more efficient nursing care and facilitate implementation.
INTRODUCTION
Bedside handover is a method in which the shift-to-shift report is performed at the patient's bedside (Anderson & Mangino, 2006) . The goal of the method is to improve both communication between nurses and communication between nurses and patients (Gregory, Tan, Tilrico, Edwardson, & Gamm, 2014) . As a result of this improved communication, safety incidents (Evans, Grunawalt, McClish, Wood, & Friese, 2011) and readmissions decrease, and patient satisfaction and participation increase (Gregory et al., 2014; Kullberg, Sharp, Dahl, Brandberg, & Bergenmar, 2018) . Moreover, there are also some organizational benefits reported, such as enhanced handover efficiency due to decrease in irrelevant or nonpatientrelated information, and the immediate start of direct patient care (Evans et al., 2011; Slade, Pun, Murray, & Eggins, 2018; Tobiano, Bucknall, Sladdin, Whitty, & Chaboyer, 2017) , both resulting in better time use by nurses. Looking at the proven and acclaimed benefits of the method, bringing the handover to the bedside is important for increasing the quality of the nursing handover (Kullberg et al., 2018; Slade et al., 2018; .
Due to the increased emphasis on socioeconomical sustainability, nurses' time use is increasingly important to healthcare systems. Several studies have identified bedside handover as an element of significant importance in reducing overtime and financial savings when it comes to shift handovers (Gregory et al., 2014) . Combined with the benefits in clinical, nurse-related, and patient-related outcomes, Original Article this makes bedside handover a topic of interest for nursing managers.
Still, results about the impact of bedside handover on the handover duration remain contradictory or ambiguous, as some studies show no changes or even increases in the handover duration (Anderson, Malone, Shanahan, & Manning, 2015; Gregory et al., 2014; Mardis et al., 2016) . This might be due to the absence of multicenter and longitudinal studies on bedside handover (Gregory et al., 2014; Malfait, Eeckloo, Lust, Van Biesen, & Van Hecke, 2017) , making it impossible to make comparisons between contexts. Clarifying this issue is essential for nursing managers in view of the overtime and additional costs associated with extensive and inefficient handovers , which could lead to increased job dissatisfaction, absenteeism, and burnout (Bae & Fabry, 2014) . Moreover, time constraints increase the chances that the implementation of the method will fail (Ploeg, Davies, Edwards, Gifford, & Miller, 2007) .
Background of the Study
This study is part of a longitudinal study on the feasibility, appropriateness, meaningfulness, and effectiveness of bedside handover, which is conducted in multiple hospitals (Malfait et al., 2017) . In a previous stage of the study, observations were conducted to determine intervention fidelity and compliance (Malfait et al., 2018) . On top of the observations, handover duration was also mapped. Due to the importance of time use in nursing practice (Bae & Fabry, 2014) , a more comprehensive and specific study on the data concerning the handover duration is needed (Malfait et al., 2018) . To enhance insight into implementation processes and the impact of bedside handover on nursing practice, different settings should be compared (Van Achterberg, 2013; Van de Glind, Heinen, Evers, Wensing, & Van Achterberg, 2012) . Previous qualitative research (Johnson & Cowin, 2013) has identified patient caseload and the nursing care delivery model as important elements for bedside handover, but their impact on the handover time use has not been determined.
AIM
To explore the effects of bedside handovers on the handover duration by comparing wards before and after the implementation of bedside handovers.
DESIGN AND METHODS Design
A comparative descriptive study of handover duration before and after implementation of bedside handovers.
Sample
Twelve nursing wards in the Dutch-speaking region in Belgium (i.e., Flanders), divided over six general and one university hospital, were included in the study. Participation in the study was based on the ward's own willingness to participate.
The Intervention
Based on a draft intervention of bedside handover, a tailored intervention for each ward was composed using an adapted version of accelerated codesign (Locock et al., 2014) . This method places patients and nurses in the position of an active partner. Together, patients and nurses from the ward developed each tailored intervention. Although differences in the intervention could exist between wards, two essential elements to deliver the bedside handover had to be present after implementation. First, essential to the optimal execution of the bedside handover is having a predefined and structured handover content (Novak & Fairchild, 2012) , for instance by using ISBARR. The ISBARR structure (Introduction-Situation-Background-AssessmentRecommendations-Readback) was chosen because it provides a preparatory (i.e., Introduction) and a summarizing (i.e., Readback) step, is commonly known in Belgian health care, and is relatively easy to learn (Randmaa, Mårtensson, Leo Swenne, & Engström, 2014) . Second, previous research has shown that a decentralized or devolved nursing model is preferable for implementing bedside handover (Johnson & Cowin, 2013) . In a devolved model, patients are allocated to a nurse responsible for all patient care. In practice, the nurse from the early shift and the nurse from the afternoon shift only discuss the patients assigned to them during the handover (i.e., decentralized handover). Such a model is opposite to more centralized approaches in which nurses work under the supervision of a team leader, and workload of all patients is shared between nurses (i.e., centralized handover; Adams, Bond, & Hale, 1998) . In such a care delivery model, all nurses from the early shift and all nurses from the afternoon shift discuss all patients admitted on a ward. The need to transition to a decentralized nursing care delivery model is logical, as the bedside handover is not performed in a central place like the nursing station but takes place in the patient's room. To ensure optimal patient comfort, the bedside handover was only performed from the morning to the afternoon shift, to avoid unnecessarily waking up the patient in the early morning or evening. To stimulate patient participation, each intervention was formalized in a procedure following the ISBARR structure and comprised of the specific action of asking patients whether the information from the handover was clear and whether they had anything to ask or to add.
Data Collection and Analysis
Data were collected between September 1, 2016, and January 30, 2017. Before implementation, the shift handover duration was mapped by self-reporting. In interviews (N = 105) with nurses and nursing supervisors, their experiences concerning the handover process and duration over the last year were captured. A semistructured questionnaire based on the contingency model of Van Linge (1998) was used, as it specifically targets human resources and structure elements (Table S1 ). This information was cross-checked against the time stamps of the working schedules of 1 month for each ward (n = 12). The interviews were also used to explore whether the two essential elements of a bedside handover, decentralized handovers and the use of ISBARR, were already present at the start of the study. Additionally, two to five unstructured observations of the usual handover (i.e., before implementation of the bedside handover) for each ward were conducted to confirm the information from the interviews and the working schedules. In total, 40 unstructured observations were performed before implementation. One month after the implementation of the bedside handover, the researchers conducted on each ward a minimum of 50 observations of the bedside handover. In total, 638 individual patient observations were conducted by the first author, of which 145 (22.73%) were also performed by a second researcher simultaneously by use of a checklist (Table S2 ). The agreement between two observers was high (Cohen's kappa = .81; p < .001). The second researcher first received a training session of 20 observations that were not taken into account. During the observations, the duration of the handover was timed by the observer(s) and afterward divided by the number of discussed patients. All used time, including moving around on the ward and any social activities, was included to provide similarity with the time determination before implementation.
Data were analyzed by the first author with SPSS 25.0 (IBM Corp., Armonk, NY, USA) using descriptive statistics. To determine the differences between the situation before and after the implementation of bedside handover, a factor was calculated for the overall handover duration and the time per patient by dividing the situation before with the situation after implementation. A factor lower than 1 indicates a decrease in time, a factor of 1 indicates no changes, and a factor higher than 1 indicates an increase in time.
Ethical Considerations
The study received ethical approval of the central ethics committee of the Ghent University Hospital (B670201627044) and the local ethics committees of each participating hospital.
RESULTS

Handover Duration Before Bedside Handover
Between the participating wards, there were differences in handover duration, the presence of a structured handover content (i.e., ISBARR), and the handover model before the implementation of bedside handovers (Table 1) . Seven out of 12 wards had overtime due to too extensive handovers on a structural base, ranging from 6 to 15 min per handover. Fifty percent of the wards (n = 6) had a structured handover and used ISBARR. On eight of the 12 participating wards, all nurses were present during the handover, in which all patients were discussed. On these wards, the number of discussed patients was logically higher than on the wards with a decentralized handover model (e.g., handover from nurse to nurse for their designated patients). The average time per patient varied between 75 and 180 s.
Handover Duration After Bedside Handover
Differences between participating wards were noted prior to implementation (Table 1) , whereas differences between the wards concerning the handover model and the use of a structured handover were reduced after implementation (Table 2 ). Due to the implementation of the bedside handover, all wards have a decentralized handover model and use a structured handover (i.e., ISBARR). It should be emphasized that the use of ISBARR was not successful on one ward. Except for one ward, no overtime was made. The number of patients discussed during the handover was reduced on wards that changed to a decentralized handover model. Time per patient varied between 83 and 204 s. After the handover, nurses almost always immediately engaged in direct or indirect patient care.
Comparison
When comparing the situation before and after the implementation, wards could be classified based on the change in their handover model and whether they used ISBARR before implementation (Table 3) . Five classifications of wards can be identified. The first classification includes one ward. On this ward, the implementation of ISBARR, and thus the intervention, was not successful. Although the time for the total handover of all patients was reduced by 24%, overtime was still registered because the time per individual patient more than doubled. In a second group of wards, the handover became decentralized and ISBARR was introduced. The time for the handover decreased more than half (range: 54% to 68%), and the time per patient slightly increased or remained stable. A third group of wards already had a structured handover with ISBARR but implemented a decentralized handover model. Overall time of the handover was reduced by 15%-45%, and time per patient increased by more than 60% (range: 66%-89%). A fourth group containing one ward had a decentralized handover but implemented ISBARR. A reduction in both the time for the handover and the time per patient of 27% can be seen. A fifth group of wards, in which both a decentralized handover and ISBARR were already present, showed status quo or increase in time use for the handover and time per patient (range: -4% to 26%).
DISCUSSION
This study makes two contributions to the current knowledge of bedside handovers and their duration. First, the Table 2 . Overview of the Handover Duration After Implementation of Bedside Handover study results offer a fairly reliable explanation for the current contradiction in evidence concerning the bedside handover duration. By looking at the presence of the two essential elements of a good bedside handover before and after implementation (i.e., decentralized handover and the presence of ISBARR), the ambivalent results in literature can be explained (Anderson et al., 2015; Gregory et al., 2014; Mardis et al., 2016) . Based on our findings, we can conclude that it is not the bedside handover itself that influences time, but duration is influenced by the organizational changes needed in practice to make implementation of bedside handovers possible. The ambivalent results from previous studies can therefore be explained by other extraneous variables that influenced their results. The factors are not directly related to bedside handover itself but are essential to allow its implementation. One important influencing factor, the involvement of the patient, was not taken into account in this study, whereas previous studies have strongly suggested that questions from patients could lengthen the bedside handover duration (Anderson et al., 2015) . The involvement of patients was not taken into account within the research question, as this study was aimed on structural and modifiable nursing elements of handover (i.e., the handover model and the presence of structured content), whereas patient behavior is less controllable and modifiable . As handover duration increased on the wards that already applied a structured handover in a decentralized handover model before the implementation of bedside handovers, there were indications that patient involvement increases handover time. This should be an area of focus for future studies. Second, this study shows the importance of determining the nursing care delivery model beforehand, as has been suggested before (Johnson & Cowin, 2013) . As pointed out before (Sjetne, Helgeland, & Stavem, 2010) , determining the nursing care delivery model, and thus the handover model, on a ward by self-identification is often not consistent with the reality. Similar findings of incorrect self-identification were also observed in our study. To determine the correct care delivery model, a classification with detailed descriptions and objective observations of the factual ward organization is needed. Such classification could enable internal and external informants, for example patients, to help select the care delivery model. Two remarks should be added to these results. First, economic considerations such as a direct decreased time utilization should not be the main goal of implementing bedside handover. Our results show that implementing bedside handover increases direct patient contact on all wards. As shown in the recent study of Lavander, Merilainen, and Turkki (2016) , nurses spent 40% or less of their time on direct patient care. Any increase in these numbers could lead to both increased patient and nurse satisfaction. By bringing the handover to the patient's bedside, direct patient contact could be increased by 6% (Furåker, 2009) Original Article decentralized handover model, some essential functions of the handover will get lost. Most importantly, as nurses will not have a shared moment anymore, team cohesion could decrease and values relating to good nursing practice in a team could get lost (Kitson, Muntlin Athlin, Elliot, & Cant, 2014; Lally, 1998) . Nursing managers should be aware of this and provide sufficient moments in which nurses can bond (Happell et al., 2013) .
Study Limitations and Future Research
A first limitation of this study is its national character. Based on the results of the RN4cast (Aiken et al., 2014) , it can be concluded that the context and workforce of nursing practice between countries show significant differences. As a consequence, nursing care delivery model and patient caseload per nurse can differ between countries. This implies that the results of this study can vary between countries. Second, the duration of the handover before implementation was based on interviews and some observations but was not exactly measured. This contrasts with the exact time measurement after implementation. This influences the results of this study, as this study does not exactly measure time gain or loss. In defense, the estimations of duration were based on an extensive number of interviews, including the head nurses. As the handover is a longlasting practice in nursing that is performed daily (Sexton et al., 2004) , it can be argued that the answers from the interviews, on which the data are based, are fairly adequate. Future studies should take this into account by exactly measuring handover duration before implementation.
LINKING EVIDENCE TO ACTION
• Implementing bedside handovers will not always lead to decreases in handover duration but can lead to increases in time use.
• The effects on handover duration mostly depend on the structural changes that have to be made to implement bedside handovers: using a structured content (e.g., ISBARR) and a decentralized handover model.
• Both a structured content (e.g., ISBARR) and a decentralized handover model are necessities for the efficient use and delivery of bedside handovers.
• Nursing supervisors need to make a comprehensive assessment of the situation before the implementation of bedside handovers to adequately assess the effects bedside handovers will have on handover duration, foreseeing possible time constraints for nurses.
• A practice-oriented matrix to assist nursing managers in estimating the effects of bedside handover on handover duration is presented in this paper.
• Independent of the effect on handover time use, direct patient contact will increase by implementing the bedside handover, enhancing the possibilities for patient participation. 
IMPLICATIONS FOR NURSING MANAGEMENT
The aim of this study was to clarify contradicting results in current literature concerning the bedside handover duration. Doing so, a reference framework for nursing managers was developed. These insights can assist nursing managers in making fairly adequate estimates on the impact of bedside handover implementation on time use during the handover. As explained earlier, by predicting the impact of implementation beforehand, some negative consequences can be avoided. As shown in the results and explored in the discussion, several elements should be taken into account when predicting the impact of a bedside handover. Based on our findings, an estimate about handover duration after the implementation of the bedside handover model can be made (Figure 1 ). It is important to emphasize that a beside handover will not reduce handover duration if both organizational elements (i.e., a structured and decentralized handover) are not implemented.
CONCLUSIONS
The effect of implementing bedside handover on the handover duration is mainly dependent on whether a decentralized handover and a structured content (e.g., ISBARR) will have to be implemented to make bedside handovers possible. These two elements are essential for a good bedside handover and will determine the effect of bedside handovers on handover time. If both elements are already present before implementation (i.e., use of ISBARR in a decentralized handover model), overall handover time and time per patient will remain stable or even increase. If both elements are not present before implementation (i.e., unstructured handovers in a centralized handover model), time gain can be expected. Before implementation, both elements should be comprehensively explored to make accurate estimates on whether bedside handover will lead to time gain or loss. WVN Funding for this research was granted by the Ghent University Hospital in October 2015, in the context of a Clinical Research Fund. The Clinical Research Fund is a yearly price that is awarded to an innovative research proposal. All proposals are peer-reviewed and judged by a selection committee. There was no involvement of this funding body in the conception, design, and writing of the study. This research has received no further grants from any funding agency in the public, commercial, or social-profit sectors
